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The weed hambuk (Abutilon spp.) and the part it plays 
in the conservation of parasites of the various species 
of bollworm which attack cotton in the Sudan. 
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one addition to the seniom star: of the‏ شمعت 25226 معان 
Entomological Section, rencered necessary owing to a Gecision‏ 
to implement a recommendation mace by Sir John Varmer that a‏ 
British entomologist with 2 knowledge of Arabic should be cetailed‏ 
wo Lecture for two years on elementary science to students of.the‏ 
COLlege.and to train native lecturers in the subject.‏ لا ةا 
Mi~eing cig wWOOG] WAS Appointed in October and posted to Valoadi to‏ 


replace i:r.e we Ruttledge who was transferred to ihartoum to 


undertake the duties of lecturer. 


ocusts. As was anticipated, tne desert locust, 


ee ee 


aie 


Dedrstocerca greraria again appeared. end in numbers believed 
cOophave been compared witn the numbers which invaded the country 
در‎ 0116 preceding year. Im eccition, many large swarms of anotner 
species of nlague locust, Locusta inigratorioides, locally known as 
mee hairy-chested locust, owins to the presence of punescence: on 
the venter of the thorax, entered. the Sudan from the west) andy ام‎ 
6astwards throughout the whole of tne central and, later, tne 
BOUuUIern provinces, itnisiherter invasion was.envirely unexpected 
mere wes no record of any similar previous. invasion, Freparations 
been mace on a very large scale ror cealing with hoppers of ‘Tir 


cesert locust and the campeign proved highly successful, very few 
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swarms escaping except in western Darfur where, for reasons given 
Later i this report, intensive control measures were not undertaken. 
Tne measures employed against the desert locust proved equally 
etiicacious against the hairy~chested species, ‘he total cost of 


the campaign - uncer wise يذ‎ gGQ00. =) Stee mcoulnsLteecrea Very small an 


23 
L 


view of the extent ef the areas in which it was concucted and 
moreover large quantities of meterials and equipment remain for use, 
fee oguibed, ini the: future. Tie toperations 1a tielticlca were 
Carried out by the edministrative staff of the provinces to thon 
great crecit is cue, while most veluable assistence was rencerec 

Me one Royal Air @orce end the Sudan Defdnce Force. It is not too 
much to say that without the help of the former the campaign in the 
Meo wer) Cistricts: af horcafan and Darfur could not have been aS 
Successful as it vas. 


a AY 


Tine preperations BOP Ties cCanpedlens wWoich toclucea tie 
Provisiqn of 7,100 tons of cried poisoned bron bait, and later 
لالت ددن دن‎ auselr, occupied much of the time of the starr o 
ieeramtonological Section during the first ten months of ‘the 
year, with the result that relatively little research work 
coulda be undertaken except by those stationed in the Gezira 
ena at Yalodi. id's 0 rine Was Vem) VOyea ل‎ 
On locust work throughout the year, ir. Jowlend and ir. Ruttledge 
wntil the end of October, ir, kichelmore for e period of four 
months and iir. #hitfield for two months during the, summer end 

im, sedford and myself for the greater part of the year. 

The degree or succéss which attended 
demonstrated the possibility of preventing the desert locust 
not only from breeding to maturity in eppreciable nunbers but 
also from causing otner than minor Gamage to crops in the Sudan. 

A study of tne hadpits in the field and the reactions to 
various conditions in the laboratory of Locuste danica and 


1085 pnases Migratoria and migratorioices was undertaken by 
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1.0%, JOhnston ance iir., i:axwell-Darling and their results form 


the subject of & paper which will appear shortly. <A pever 
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or 'paobeb' (Adansonia digitata). GouLtonm peing the. only 
alternative host plant of importance, From about the end of 
ebruary when cotton is cut out and until cotton sown at the 
ena of liay is in boll they are entirely dependent on teveldis. 
sheltering in crevices in the trunks and feeding on fallen sceus 
on‘the ground. ot all tebel@is are equally attractive to then, 
some being almost invariably infested while others rarely if 

ever harbour them; to what this preference is due is not clear. 
Trees which produce no fruit are naturally unattractive to them, 
as are trees from which the fruits have been collected ana 
destroyed, uxperiments in ne and pollarding are in progress 
+o ascertain whether such operations will prevent a tree fron 
fruiting for more than a single season. Pollarding uncoubdtedly 
recuces the labour required to collect the fruits but renders the 
free unsightly, Colonies of stainers sheltering on the trunks of 
tepeldis mey readily be destroyed by means or a paraffin spray 
put the cost:-of this operation if a large number of tebeldis are 
Peeestca Gs relatively high, The best time for such spraying is 
pelieved to be during March, April and May, the period when there 
is no cotton on the ground and before the stainers have started 
to breed rapidly. A reduction in the numbers of tebeldis in the 
SouLOn growing areas is clearly desirable but complete 
eradication cannot be urged as the tebeldi, besides producing 

6 fibre much used by the natives, is held to have a certain 

, | 

aesthetic value when growing among the rugged scenery of the 
Wuba Mountains. If the tebeldis in such areas are judiciously 
thinned the work of keeping the stainers under control would 
not be very costly as regards either labour or materials, The 


ص2 


range of flight of stainers emigrating from colonies 011-528 


is believed to be normally about three miles, 


Pink bollworm ana parasites. <A study of the parasites 


of pink bollworm (Platyedra gossypiella), in particular the 


2521035 


Braconid Micropracon kirkpatricki, has occupiec a considerable 
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amount of the time of Messrs, Bedford, Gowland and \ood. 
Experience both at Tokar anc in the Gezira has demonstrated 
toe Gest Oil ity OL controlling this pees by the export from 
the district or destruction by fire of all seed-cotton, seed 
(other than sunned seed) and refuse of the old crop early 

in the dead season but these measures cannot be applied in 
all cotton growing areas; natives will not 620111 give up 
their habit of storing in their houses seed-cotton for 
spinning and weaving purposes. Under normal conditions a 
proportion of the pink bollworm in a cotton crop may be 


expected to be destroyed by parasites, of which li, kirkpetricki 


LR 


is the most common, but this proportion is rarely high. If 
10 were possible to ensure an adequate stock of the parasites 
anong growing cotton from the time when bolls are first formed, 
pink bollworm should be prevented from becoming sufficiently 
plentiful to cause serious loss, Another and probably the 
original host of ii. kirkpatricki is ea Lepidopterous larva 


(Croci idosema plebeiana) not unlike pink bollworm in appearance, 


wnich feeds in the seed heads of the perennial weed 'hambuk' 


(Abutilon spp.). <A study of the incidence of hi, kirkpatricki 


te eee 


4. 


on hambuk in Khartoum throughout the year has indicated that there 
is a marked increase in the numbers of this Braconiad at the time 
when cotton is beginning to boll. It would appear possible 
therefore that hambuk grown in the vicinity of cotton might 
Beove aS 2 reservior of Mi. Kirkpatricki particularly during 
the dead season and the period immediately following it before 
the new crop begins to boll. Experiments in this direction are 
in progress and a search is being made for other parasites likely 
Pogo Ol Value: in this. 

warily in the year several consignments of living material 
of i. Kirkpatricki were sent to the Plant Protection Section, 
u8ypt and also to the Farnham House Laboratory, Bucks, ingland. 
From the latter institution consignments were relayed on to 


Texes, where as in Egypt, this parasites is PSQULDEO: 00 1ت‎ lan 
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the control of pink bollworn, 


Collections and Records. 
A large amount of material has been. added to the 


collections. and 2117 specimens have been sent to the Director, 


Tmperial Institute of Entomology for identification. <A total 


of 1446 determinations have been received representing 531 
species of which 31 were new to science and a further 38 species 


were unrepresentec in the collections of the British imseun. 


Considerable progress hes been made in the preparation of 


illustrations of injurious insects, a total of 31, of which 1h 


are in colour, having been completed. 


third Imperial Entomological Conference. 


Cd ee م‎ 


MroeeOimevon end L, while on leave, attended on behal® of the 
5 3 


sudan Government the Third Imperial Entomological Conference held 
4 end 


in 10214011 in June. i.essrs. Ruttledge, Cameron, Whitfield 


that time also attended a 


atc 


liaxwell-Darling who were on leave av 


muinper of the meetings. 


A large proportion of the time of the staff-has, as in 


previous years, been occupied in routine work which includes 


the inspection of crops, particularly in the Gezira where 


Johnston has as far as possible kept the entire irrigated‏ .للا 


die 
area under regular observation throughout the season. Work of this 
nature, while neturally limiting the amount of research which 


mey be undertaken, is believed to be an essential and by no 


neaens tne least important part of the duties of the Section. 
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A. ACCOUNT OF Thi LOCUST CAMPAIGN OF 1930. 
by 


the ing King, Ps le 6 9 ne, hate Se 


FF ey سين‎ ee eee ea ee oe Oe only 


One of the outstanding fectures of the past season, the fourtn 


in the present cycle of locust years, has been the eppearance of 


i 
مض‎ 


large numbers of swarms of Locuste migratorioides, known locally as 
"keboora’ or the "hairy-chestec" locust. The solitary phase of this 
locust Locusta Ganica, has a wide Gistribution in this country but 
15 of no economic importance, though the migratory phase Locusta 
migratoria, which is the pleme locust of Russia, has been noted 


on several occasions in small swarms on the maritime plain 


ite | PNG mere Tory 
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bordering the Read Sea from Port Sudan to Tok 
phase Locusta nigratorioides is recorded as appearing occesionelly 
in the Cameroons, Togo and Kilimanjaro while it is a serious StS eE 
ain Lliadagascar but there was no record of it ever having occurred at 
the Sudan, On its arrival in Darfur Province this season it was 
recognised by older natives as having appeared as a plLagus inp awe 
successive years some forty years ago and there is no reason to 
0011215 the accuracy of this statement. While the cesert Locust, 
seeks for light, sandy soil in which to 
oviposit, the hairy-chested locust seems to prefer a heavier soil 
in which to place its eggs, consequently hoppers of this latter 
species occurred in regions in which hopvers of the desert locust 
nec not been known and in which no preparations for aestroving 
hoppers haa been made. Further, a female desert locust is believed 
to ceposit only one, or at the most two betches of 60825 Dut a 
Penale hairy-chested locust apparently can deposit a succession ox 
eg, patches. As 2 result therefore of this visitation ته‎ 

atorioides the areas over which the destruction of hovpers 
nac to be carriec out was considerably larger than there hac been 
any reason to anticipate and the hopper season was unusually 


prolonged, 
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As tar-as could be judged, approximately as many locusts 
entered the Sudan during the early summer és in the previous season 
ألم‎ 15 0155 probable taat the numbers of Hoppers brea’ in the counury 


Pieowouuealled. it they did not exceed those of 1929. The rains wee 


0 


Pacer Lighter than last year and in the northern districts were late 


Mut tnere was no lack of rein-moistened soil suited to the breecaing 


requirements of the two species. 


Outline of the campaign. 


0 


The standard method ecopted for the cestruction of locusts wes 
that of poisoning the hoppers by means of sun-dried poisonea pran 


Devt. Lt had been proved that th 


# 


5 Dalit, wWilch Was 21rSo prepared 
Goring the winter 1927-26, mieht be kept in store Tor at least ure 
Yeers Without deteriorating to any appreciable extent anc experience 
feeone Ficia ned indicated that 1t wes both convenient to use ard 
etrective against hoppers. An estimate wes made of the amount or 
bait which Would be required to Geal With an invasion of locug.s of 
Seon pra 7or.ions to the invasion of i929 enc of the’ facilicies 
which would be نوفا"‎ Poe JUG Orevaration 2G. score ge, 
Of the areas frequented by the desert locust for ‘“kherif 

breeding northern Kordofan was considered to pe one or the most 
moporteant and at the same time the most difficult in waich to ¢2poy 
out control measures. [Ut comprises more’ tiem 40,000 square mais 
@t desert, very sparsely inhebitec by nomads, who wnen the. rains 

migrate northwestwards with their neras. There are Dut tow‏ للد ور 
wells and the nature of the ground is such that motor transport‏ 
B2inot be made use of Curing the reéiny season. Hopoers in this‏ 
Pepion can cause but little Ganeage as omly relatively small arces‏ 
ere cultivated, but the resulting Tliers are @ menace. ta crops jin‏ 
orner regions, In Darfur crops ere of only local valus owing vo‏ 
transport difficulties 2214 nere 2823‏ 
fae destruction of hoppers was, avart from the risk of Local grain‏ 
shortage, the risk of fliers bred there moving eastwards to regi oi‏ 


such as the Nile valley and the Gésira, It was recognised that 


in both northern Koréofen and Darfur the totel quantities of bait 
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requirea woula have to be stored Localiy as..owing to the distances 
involved ane the lack of any form of transport other than camel, 
it would not be possible to send supplementary supplies during the 
hopper season. Oxcevt in these two regions the approved schene 
provided for the storage of small supplies OF DALL at convenient 
centres throughout the areas likely to be infested with hoppers 


and a sufficiently large reserve in Khartoum to be draim on es 


Bogu1 red. 


tation of baits, 


ihe preparation of bait consists of moistening wheaten bren 


Seutea Gilute solution of arsenite of soda end treacle in water 


end tnen.cdrying out the water by exposure to the sun and air. when 


3 


000 لاد‎ the bait is packed in cotton bags, each containing about 22 
esllons, the mouths of the bags being tied up with fine cord. ‘the 
bags are in turn packed in sacks, eight pags to a sack, anc the 

mouths o£ the sacks sewn up with string. The poison solution is 

Prepare by Gissolving arsenite of soda in hot water and stirring 
the hot solution into treacle; the resultant mixture requires only 
Gilution with water to be reacy for incorporation into the 


A Bite for 4 concrete arying floor of 4,000 square metres! wes 


Betecved in <hartoum North adjoining a large building which the 


Director of Supplies, Sudan Defence Force hea offered for the stora: 


Bi bran end bait; the position of this store was, eminently suitepie 


5 


000 اا‎ wes already served by o rallwey siding end was within a few 


- 


0 8ك‎ of the river, ‘lt wes estimated that this area 740 
Of vue drying of fifteen tons of bait daily, water was Laidvon anc 
Five tenks provided from which water might conveniently be Gippec. 
Or the dilution of the concsntreted poison solution; nearly. d.wOO 
Gallons of water was required daily within the space of two hours, 
“or the preparation of the concentrated poison solution two tans 
were placed on @ masonry base end so arrenged that the upper and 
suéller One In. Which tie Srseniis of soda wee dissolved coula be 


BEVEL sWwIroupn 6 tap amo. she Lower, one cOltaining the 


emptied 27 


ل( 


ALY Wi eG F 
١ / } 1 
1 HT ان‎ 1 
١ اذ وآ‎ he i 
0 | ١ 
| en i ١ (0 
| ١ 0 ااا‎ ‘i / 
١ | a 
1 ٠. 1 ١ 3 0001 
ot i Na ee | | ١ i 
| ١ ١ may. 
i 
| na ١ 
4 1 1 1 1 / va 
3 | ١ ais 
1 
i 


aly ١ 57 \ + 1 
/ "1 Mii, ar 
1 ١ / 
1 ا"‎ HAP SY ولو انآ الل‎ 
5 ا‎ ١ 1 ١ ١ 
| Pais, a 
val an بان‎ A 20 ty ١ 
a ey ب‎ AY 00 ١ i ieee كد 1 ربقل‎ "hi Va. i ١ 
‘Kr ١ : "2 7 
١ ( 0 1 a 0 NAR i} Le dh 1 الي‎ 7 5 
م‎ 7 ib 01 of 0 Tis we (i? Peni ea Ate “gi bane Nair 1h 
1 لا‎ 1 
ل"‎ ue | ii ١ ١ ‘i 
١ 3 | 1 ١ ‘ 
i رابا ااال‎ 3 ee) Pilar 4 
١ ¥ Aves: د مم‎ 8 34 
5 ا الما‎ yy وخ رام‎ yas 0 ١ \ 5 TAS eas 
ل رو‎ ln ' ٠ i tA 
4 + 5 5 3 ١ 3 
١ 1 } ie Mi ف‎ 0 he *) 1 ا‎ 
1 ل‎ lS ل‎ 1 0 ُ PP Ace Mis eat st SS FEU 
" 101 1 Ve 
١ . / ١ 
١ GA ee 
F Au aoe 5 ١ 5 ae 0 0 ae 
0 7 1 By ‘ 1 
i 5 ١ 
| bs 9 1 
١ 11 ihe 
١ 1 0 vw 4 Af 4 
Phas gS CRE on a i* ١ ا‎ Lhe ee Ve oS ms 
Va \ 5 00 . ١ 
7 2 . 8 01 i en ١ 1 
7 a 
f 
1 عل‎ 5 A 7 1 ١ 
0 aed 
> 3 & ry 1 
اال ا اا‎ or ا‎ A Wy / ١ 
"1 ١ A 97 ‘fr 
/ 27 i Pie نار‎ 
1 نا‎ 
١ ١ 1 / 
ا‎ 
J, 
1 
‘ I 
1 
١ 
0 
: 
1 
j م‎ 
1 
9 0 م لوسر‎ 
y 0 
١ 0 05 f 
/ 7 1 ٠ 1 a 9 4ن‎ 4 7 
00 1 i 1 ا اه‎ ee 48 50 8 
١ ey ١ 1 i 
1 لا مده 5 / ا‎ 
: ١ 1 3 / r a er 3 Li Lo 
i 0 /1 4 1 \ Vie 7 1 1 
i 
+ 
‘i y he hoe / 
5 f 1 42 } 5 * 
| figs" els hpi aad i eS” بات‎ aM 
1 ١ 1 J x " 
< } 2 
i «x 
و 9 1 ا د"‎ it 
ش‎ ١ ا‎ 1 leas 
‘ f ١ i i } 1 ne) We 4 A hey ١ ry لاك‎ / 
8 1 ١ 1 1 ! ١ 
{ 1 ١ 1 , rN ps Pit 
1 ١ اليا خا امسا‎ Ab 
te halal Lina! ada ea A Liu Pare e nina eo 7 
14 59 1 1 cr) er As A af ir ui} / , i ’ _ | ١ اليا 1" لا إل 1 ا‎ \ 
) 8 8 , Li ee 1 1 ا‎ j vi ( “Phy \ \ ae آل‎ 
Na 1 3 ا‎ 00000 0 
{ BAC / ‘i Py 
1 ١ / الدج‎ fyi ena Chine ne مدا‎ cat me re weil 
a! 7 0 : (yy 1 CA المج‎ nh at 4 a | min 01 "6 50 
"0 ets Von el اللي‎ / aan 1 ee, 
0 at 1 / ١ ١ ١ ا‎ oy a 
١ 5 1 ve / >. ا‎ / 1 i V0) cA 
‘i | ١ كا إ‎ | i 20 1 
ter i Si 7 
/ 1 1 i 5 | ١ / re Rol / ‘ 
4 ناا‎ 56 , VL لف‎ 0 _ uel ape wr a! / 1 
اال ا لا ا ا ال‎ 0 0 ‘ ١ 
we 51 ain ne : ١ nl 1 1 Ye 
للا‎ eh 1 
1 1 || " } 1 ! 
' / 1 j ١ / 
١ i} é 
my ii hi: ne 7 انبر ارك‎ ae Beh! 
y "00 "2 لال‎ ie ii Net 1 1 5 file Tidal s 
١ 5 1 
1 if 5 


/ i 
0 10 دي‎ faa ١ 
١ | الاك‎ 0 ; 
We 1 1 ١ | | 
1 PY ee ee 1 | 
mAh: ’ 01 


Hill!‏ ا 


7 1 a i 


treacle; this latter could in turn be emptied by the same means 
into arums,. A stove placed immediately under the smaller tank 
permittea of the water in which the arsenite of soda was dissblved 
peing readily heated. Three hundred-weight of arsenite of soda 
coulda be dissolved at a time in this tank. <A corrugated-iron shed 
wes erected for the storage of sacks, bags etc., and an area in 
front of the shed.roofed to provide shelter from the sun for the 
men engaged in sacking the bait... For ithe transport of the bran 
anc bait to and from the floor three iiorris elevating trucks with 
nine wooden carriers were 0 through the Public Works 
Department, 

The whole of the area utilised for the preparation Of bait wes 
enclosed in an unclimbable wire netting and barbed wire fence, A 
plan of the drying floor and store is figured. 

It was hoped that the floor with tanks, water-supply and other 
facilities would be ready for use by the end of February but 
actually the work of construction was not completed until the 41st 
Larch. As the preparation of the bait had to be completed before 
the onset in Khartoum of the rainy season this delay inthe 
construction of the floor resulted in a shortening of the period 


available for the work, 


Quantities of bait prepared and materials used, 

The amount (in bulk) of bait which resulte from treating a ton 
of bran with locust poison solution depends on the quality OL “ithe 
bran, A ton of fine, mealy bran will result in well under thirty 
sac..s of bait but a ton of bran consisting of large, clean flakes 
will produce nearly forty sacks of bait. In estimating the amount 
of bait required for the campaign it was taken that 435 sacks of 
pait would be prepared from a ton of bran. 

It was estimated that 17,500 sacks of bait would be required 
for Darfur, a similar quantity for northern Kordofan and a Similar 
quantity again for the rest of the Sudan, in addition to the 


relatively small quantities, amounting to 1,679 sacks, which remained 
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from that prepared in the previous Weer. Ihe preparation of this 
emount of bait would have enteiled the purchase of 1500 tons of bre, 
The delay in the construction of the drying floor rendered 
necessary the reduction of the quote for Darfur as it was essential 
wat all bait Por that province should be in store at the various 
centres before the beginning -of the rains, It aay be noted that the 
journey from railhead at Bl Obeid to Gl Fasher by camel occupies 
twenty-tow cays. It was therefore decided thet as. regards Darfur 
the campaign should be restricte@ to the north-eastern GUS crLe te com 
which 5250 sacks (the equivalent of 450 tons) 000 be provided, 
The smended estimates called for the purchase of 1,100 tons of 
bren, 20 tons of arsenite of soda and 13,200 gallons of treacle, In 
acdition, 396,000 cotton bags, each: to contain approximately ox 
gallons of bait and 40,250 sacks were required. The Director, 
Supplies Depertment, Sudan Defence Force undertook to purchase and 
store ae bran. and to store and issue the bait. He also undertook 
to purchase the sacks. The Director, Stores and Ordnance Departnent 
orrenged ‘for the supply of the bags. Owing to the bran purchased 
proving to be of better quality than was anticipated each ton 
resulted in 38 (instead of 35) sacks of bait, consequently there 


was an increase over the estimate in the reserve Of 95.000. sacks, 


Preparation of bait. | 


The ات‎ ton of bait was begun on the 2nd, April ana 
completed on the 1ste July. Some 150 natives “eit employed daily 
end except on days of unusually high humidity, when the ary ing On 
the bait was, retarded, fifteen tons of bran could be Geals with, 
The men were divided into gengs of nine to twelve, each under its 
own sheikh, Of “these Genes, one was engaged in the preperation OF, 
poison solution, ten in the mixing and drying of batt, one in the 
Cistribution of bran end poison solution to the gangs using it and 
in general cleening up and one in marking sacks. ‘The work peran 
at 5 ay le when the gate to the floor was opened and the ten Gauss 


employed in mixing bait carried C€ach a few sacks on to the floor 
. مه‎ . 
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together with their tools. At 5.430 am. poison solution WES 
issued anc the actual mixing of bait started. ech gang he. 
definite quantity of bran to poison and a definite area of floor 


on which to spread it but might not begin to spread until its quot 


00 Paitehed been passed as properly mixed, By 8 a.m. at. the lates 


the bait had been mixed and Spreads VessGLe Usca Tor carrying dilut 


0 


poison solution washed, anc the men had left for preaextest, «Arter 
breakfast three of four men from each gang raked the Dele 2 snort 
intervals until it was airdry while the remainder sacked the bait 
prepared on the previous day. Usuelly the bait was Gey Soy sy ei 
wien it was bagged and carried to the ‘shed, J/ork for the cay 
nomelly ceased at 2 pel. but sometimes when arying was slow 
continued until 3 pem. or even later. 

The work was very closely supervised DY SVLUL eR ands ta cive 
staff of the Entomological Section to ensurs both that the bait 
contained the correct proportion of arsenic and to reduce tne 
Pisks Of accidents to the natives employec. All natives engaged 
in mixing bait wore rubber boots and those who handled the poison 
solution wore, in addition, goggles to protect their eyes fron 
Spleshes. The rubber boots were washed Gaal s eae. Sn) One. 

Ho native was permitted to wear his own shoes within the enclosure 
lest they should become impregnated with arsenic, Anyone wishing 
to Grink repaired to the zeer shelter where he was hended ع‎ WUE OL 
2e6er-cooled water by the man in charge of CPI Pec oLe s.r a cu 
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leaving the enclosure, whether for breakfast or at the close of 
the day's work, every man was required to submit iis hands and fee 
for inspection; if they were not considered clean he was sent back 
to wash, Ample facilities as revards Water, a tank and soap were 


1) Je 


provicea for washing both the person and clothes, ANY Men reporsine 


- 


Bick was sent to the local hospitel ané the iedical ULiLcer warned 
or the possibility of the indisposition being cue to arsenical 
poisoning. Latrines were provided within the enclosure %bO Obviate 


D 55 


the necessity of men leaving the enclosure except Lor breakfast 


and at the end of the day's work. ivery effors Was, 1 Tact, mace 


to reduce to the minimum the risks of acGcicents to the natives. end 
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a satisfactory feature of the work was thet no man engaged on it 

suffered other than possibly 8 passing indisposition as a result. 
The amount of bran required for conversion into bait was 
issued daily to the entomologist in charge of the floor by an 


official of the Supplies Department, 


Issue and storage of bait, 


aos ee حي‎ 


nach day the bait, bagged and sacked and ready for transport or 
storage, which had been prepared on the previous day was handed over 
to an official of the Supplies Department, Sudan Defence Force. 
Until the end of hay, when the immediate requirements of the 
provinces had been met, it was loaded straightway into railway 
trucks or river barges for despatch; the bait prepared during June 
was stacked in the store to constitute the reserves 

The two chief factors to be reckoned ith in connection with 
the storage of bait are termites and moulds; sacks and bags are 
liable to be eaten by the former while if the bait is allowed to 
become damp in store it is attacked by the latter and rendered 
unattractive and unpalatable to locusts. Except in Darfur and 
northern Kordofan, most of the bait was stored in merkaz stores or 
other permanent buildings, the remainder being stacked near desert 
wells on ground sheets under small tarpaulin covers. In Darfur it 
was stored in specially constructed huts, each containing seventy 
sacks, while in northern Kordofan it was stacked on large 
vnite-ant proof mastabas and covered with tarpaulins. A few sacks 
were damaged by rain but, 2 speaking, the storage 


arrangenents appear to have been very satisfactory. 


Twenty-six small boxes, each containing a supply of 00868 of 
antidote for use in case of arsenical poisoning, were issueca. As 
far as is known occasion arose for the administration of only 4 


single dose. 
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Equipment issueu for use in the field. 


Dquipment issued for use in the field included fantasses (of 
which 200 “were purchased from the Stores and Ordnance Department 
and others borrowed from various departments), water-skins and 
nets, safias, oil and soap, in addition to tents and small canvas 
covers and ground sheets. Of the tents some were the property 
or the sntomological Secvion but most were loaned by the Stores 
and Ord .ance Department, The canvas covers (i170 in numbers 
‘were Gesigned each to fit over a stack of ten sacks of bait to 


er, oruseprotection from rain. 


Arrivel of Locustse. 
The immigration into the Sudén’ of the désert locust began’ in 


Bey and probably enaed by the 41st July Blights came from two 


Hea 


directions - the east into Kassala Province and the west into 


Darfur, in each case meny swarms continuing on their course until 


a \ 


all those Breas Siicea to the “snherift’ breeding of "Tnis species 
were well stocked with adult locusts. Possibly also a few swaris 
reached Kordofan from the north-north-west, via Dongola Provicice 
Pee tiere was no clear indication of this. there’ is reason to 
MeLieve theta larger proportion ceme: from the west thah’ was ws 
ease Last year, 


whe, first definite news of the arrival of the heiry-chestec 


locusts was received in July when very large flights entered Darfu> 
Siete. trom Prench quacoriel Arrica Mutithere As A possi oi oy 


thet a rew flights of locusts reported as trevelling northwards over 


Pe‏ ناك 


Upper Wile Province in May belonged to this species and that otn 


entered Fung Province from Abyssinia. Those from the west are 


suspected to have originated in reed beds in the vicinity of Lake 


ps 
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0 at A each era ees Pp corn Beha ae cea ee te re = VARA Ame Sine Bau 1 =e 1 
Dasa put i: (any ceme from Upper Wiles, Province ا‎ tay oave, orec 


Locally in the Sud@ Region. Of the flights which entered Darrur 
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“some “stayed to 0571220815 while others scattered eastwards atv 285 
merterees the white wile. The Plignts of this, locust which 


ovivosited in Blue Nile, Fung enc wxassale Provinces iay have come 


from the south or from Abyssinie but, alternatively and far more 
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probably were part of the main immigration fromFkrench 01301 


Arricea. 


Bgp-laying. 

Bgc-laying by the cesert locust wes first seen on the 2nd. 
duly, in Kordofan and by the end of that month it is believed that 
@ large proportion of the swarias hed oviposited. The latest date 
on which this species was seen to oviposit - except on the Red 
Sea littoral where breeding continues throughout the winter - the 
22110. Sentenber. 

ugeg-laying by the hairy-chested locust also sterted early iat 
July; in the majority of the reports of egg-laying no distinction 
was mace between the two species, but hairy-chested hoppers were 
seen emerging on the 20th July. Ugrss were reported as having been 
1214 in Upper Wile Province in November and preeqing -convinued 
until the ena of the year in thet province end: in Mongalla and 


panr el Ghagal Province, 


As with eggs, only a. proportion of the reports of the 


occurrence of hoppers included informetion es to which species 5 
rererrec to. It must be remembered that the appearance of the 


5800216 species, Locusta migratorioiges, was entirely unexpected 


و ale‏ وكام م 


سك 4 


enc. observers in the field hed not, early in the season, been asked 
to note to which species hoppers or adults belonged, nor had they 
been 5016 how the two species micht be differentiated, 


AS already noted, the desert locust prefers to oviposit in 


ال 


light sendy soils end such soils are not found usually much souti 
of parallel 15. The hairy-chested locust, on the other hanc, appears 


to prefer a neavier soil anc although, throughout a relatively 


Ja. 


narrow belt running from east to west across the Sudan the tvo 


species bred together there was a definite northern limit bevond 


Which this species was not known to oviposit. The southern linit 
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preeding of the hairy-chested svecies are illustrated on Plate I. 
An unusual feature of the season was the lack of desert 

hoppers in the northern districts. Very few hoppers occurred in 
those areas of Khartoum, Berber and Dongola Provinces which were 
expected to be heavily infested end the same applies to the Butane 
Gistrict of Kessala Province, Another wausual feature was the 
late breeding of this species - our records indicate that egp-leying 
usually ceases carly in August but this year-eggs were laid in the 


dn 


latter half of September and hoppers were being dealt with up to 


mice ena of October. 


amigration of locusts. 


Uneeltiwents of tie Césert Vockatiwhichimatured in Dartur 
outside the area in which poisoning operations were carried out ars 
pelieved to have flown westwards or north-westwerds into French 
ae 


Bquatorial Africa. Very few flights maturea elsewhere and these 


apparently travelled eastwards towards the Red Sea, The locusts 
which oviposited on the coastal plain between. Tokar and Khor Arbzat 
in Wiovember ana December were presumably from these flights or 
extornatively they were bred in Eritrea, Abyssinia and Somaliland. 
Poe ilient was recordéa to have left for Arabia. 

Cie the Nairy-chested locust ea yumper of Plights are know vo 
have maturec. in long-chested cou.try in Darfur, Western Kordofen, 
Upper Nile and Fung Provinces. In these areas hovpers of the 
Ceaser. Voctist do not oceur “and COnsequcntiy no prepara tioig 
Sac. made Lor “dealing with Locusts, “FPitente bred in’ Darfur) Lert 
for the west and a few flights are believed to have entered 
Abyssinia from Fung. Flights bred Un eden mote a southwards enc 
ae elready stated, contimied to bree€ until the end of the year ja 


Upper Nile, hongalle and Sehr e] Ghazel Provinces, 


ane destruction of locus tbe. 
in a few cases attempts were ade to dig up the eggs but the 
PesuL ts CoLained were held not to justify the labour involved: ‘the 


Vast majority of the hoppers tilled died as a result of ingesting 


ths 
poison bait but wherever newly emerged hoppers, too young to feed, 
were found they were beaten with brenches of trees; very Large 
numbers were destroyed in this Way. Again, in Darfur, large 
nunbers were destroyed oy burning; where hoppers had congregated 
in dead grass remaining from the ao one season's rains, the 
Brass was fired and the remnants of the swarm then poisoned. Jn 
Korcofan a number of flights of newly matured cdults were sank tayo lehi 
meens of poison bait; it was found that if the bait were scattered 
over night around bushes in which such locusts were resting they 
would descend and eat it at daybreak the following morning. 

The general plan of canpalgn was as follows. Mach bait centre 
or dump was in the charge of a responsible official termed an area 
controller and the area served by any dump was patrolled by men 
mounted on panera. when one of these scouts found or received news 
of hoppers he reported to the area controller who sent out «4 
poisoning gang in the asevsweleis, شن‎ - policeman; the poisoning gang 
woulc remain out until it hed cestroyed all the hopvers in the 
Gistrict when, unless other orders hed been received from the area 
controller, it would return to the dump. The area controller vas 
respoasible for Keeping the poisoning Bengs SUPPlAe6d With bait. ane 
otner necessaries and for reporting to the Province Governor wen 
further supplies of bait were required at the dunn. 

AN attempt has been made to arrive at some Ligure which will 
represent the quantity of locusts destroyec. It is ‘estimated 1 
fers OL Moist bait is sufricient to kill twénty lbs. of HOppers la 
economically used but as used by natives probably it kills only 40 
lise of hoppers. The total anount or dry bait used was approxinately 
629 tons; this quantity when moistened would welen 1,527 tons.) and 
should have killed 1592/0 tons of locusts. In ع‎ very large 
nunvers of new emerged noppers were aestroyed by beating with 
branches of trees, while in ary grass country in Darfur large 
numbers were killed by burning, It is believec that the total 
weight of locusts destrovee must have been Well in exceeds of ,.O00 


tons. 
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wuarly in the season two revorts (the second unconfirmed) were 
received to the ertect, that bait was not proving effective against 
noppers of the hairy-chesviecé Locust. Other reports stated that 
hoppers of this aaekee took the bait readily and died as ea resuli. 
A study of their habits incicztec that when crossing ground bare of 
vegetation they were apparently not expecting to find food and were 
apt to pass bait unnoticed vut when feeding eanong vegetation beit 
Was nore attractive to them then the vecetation itself. mOPPDErS OF 
the Gesert locust never fail to detect the presence of bait on bere 
Ground and consecuently it is customary to scatter it on any bere 
area in the path of a moving gsvarn. 

Except for the above mentioned instance all reports on the use 
of bait indicated that it Gave most satisfactory results, proving 
attractive to hoppers and newly matured adults of both species and 


céusing the deaths of those feecing on it usually within the course 


of 2h. hours. 


Records of the occurrence of locusts. 
Forms for recording the occurrence م‎ PLY Ie LOCUS tS) 625 ne 
oppers respectively were distributed to. all officials Likeélis, to be 


f. 


able to furnish the requiread invormetion, A sulliary of the locust 


Sliwavion together with copies of reports received were sent at the 
end of each month to the following :-- 
The Civil Secretary, §G., hartoun, 
Lhe winencial Secretary , S.G., Mhartoun. 
the Director of Agriculture and Forests, S.G., ANar tou, 


The Director, Comercial Intelligence Brame s4U. ser, ce Gee 
Laer toun, 


the Sudan Agent, Cairo, lgy5t. 

All Governors of Frovinces, 8. م‎ 

the Director, Plant Protection section, Giza, 5 

The Governnent Bitomologist, Palestine Government, Jerusalen, 
the Director of Agriculture, Asmara, Dritrea, 

ine Director, Internationel Locust Bureau, Demascus, Syric, 


the Secretary, the Bcononic Acvisory Council, London, 
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the 
The Government antonolocist; Pretoria, Union of South Africa. 


i. PeRegnier, Chef ce la Gefence de culture, Cirection general 
de la Agriculture, Rabat, liaroc. 
Director of Agriculture, Berbere, British Somaliland. 


the Governnent Entomolozist, Kampala, Ugande. 


1116 Governient Lntomologist, Nairobi, iienya. 


the Officer Commending, 47th Bomber Squadron, RAT. maintaince 
one aeroplane at Auttum from the 5th August until the 20th September 
anc anotaer at Soderi from the 19th July until the 20th September 
Yor the use of the officials in charge of locust operations in 
Darfur end Northern Korcofen respectively. ‘these officials were 
thus enabled to visit the various centres within their regions ea 
frequent intervals anc keep in close touci with the work which was 
Pete cones) Lir. Jett, the officiel in Charge of locust operations, 
nNortnern Kordofan, Wes ecwulally.in) the air for more: than, 400 -Tly ing 
hours; his only alternative means of transport was by camel and 


wad he been without the services of the aeroplene he would have becn 


py 


eble to visit each post vossibly once curing she season, here can 


in fact, be no doubt that the aeroplenes were of ViElY Grea tav alone. 


Assistance 


اح عي + عي - 


ee given by Sudan Defence force, 


Giroweah whe Directom, Supplies 


. he 


Apert from the help ven 
Department in purchasin; cnd storing bran and in storing and issuing 
bait, the Sucan Defence Force rendered assistence in cetucl locus 
struction. the Officer Commencing, Vestern Arab Corps (Derfur) 
Maintained a compeny in the fielc throughout the hopper season 
While the Officer Cammandins, Semel Corps (Nordofan) also 
meinvained a company in the fiel¢c. for « ples ipervoc.. Tea eech 
case the company took entire charce of a definite area Making its 
par arrengenents Yor trensport etc, Lurther, the Officer Commancing, 
/Jestern Area, despatched four cars of the jlotor iiachine Gun Da poery 
uncer 6 spitisn Officer to 2 point in tie uncontrolled area in 
Darfur to c¢arry out poisoning operations against hoppers. It is 


unnecessary to stress the value os chis assistance. 
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Denege causec by locusts. 


A little demage was caused early in the season by Lmni gratis 
-lights of the desert locust to crops on pump schemes in Berber enc 
Dongolé Provinces and in the Gash delta, seedling cotton in 
particular being attacked. As far as is known all cotton so 
cestroyed was resown. 10 Gemage was recordeca as having been ceusec 
DY 06 hoppers and a negligi ple amount by fliers brea in the 
country. <A certain amount of local danege was caused by hairy-- 
chested hoppers and later by aédults in southern Cistricts but the 

vel value of crops Cestroyved was sna alle 


= 


fhe above remarked do not apply to those parts of Darfur uot 


incluced in the cempaign area. there, very serious damage was 


caused by hoppers and fliers of both svecies, 


Goss ov the campaign. 

ine totel cost of the campaign ineluding the canital 
expenditure involved in the construction of the sre ney er sedveleys Leaie hy, 
less then 22.149,000. The pe aa ted Value ol the crying Ploor euc.. 
mée.terials and serviceable equipment available for use next season 


PemeoprOxinately 24. 20,000. 


ihe success with which the campaign wes attended must be 


&ttripuvec to a very large extent to the whole-heerted and even 


enunusiastic cooperation of ie orficials enc others concerned, 


BOMe idea of the imagnituce of the wuncerteking mey be gained from 4 
BxuCy OL Wic extent of some of the ‘ereas inowiich noovers occurrec. 
<١ 02 Cxerple, white 511186 rrovince comprises 16,700 square n مت ادل‎ ute 


a) 


عام 1 Pea cg‏ 4 د Fess] 1 85 ees =) Gh lis is tal [ooh‏ م 2 ‘ fey‏ 1“ ماه ع ذم د جد أل 
arees OF ..0paoran some 59,000 square wiles, and ti‏ 0 06 8 0 املس 


فب 


88 
Aorwi-ecastern Gistrict of Lerfur some 14,000 squére miles. In his 


report on tne work in the lost-nemed Gistrict, jlajor uVans, tne 


Orficiel in charge states: "As recards this BPCa, 1t hes Deen quite 
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“Reliable native opinion in Mellut agreed that the presen. 


year's visitetion of locusts is the heaviest knowm since Ssannet 


Gereisa about ما‎ veers EGO, and tat but for the sunplies of 


2 
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eemine in spite ot the Very ع ا ع ات الاوك لك‎ 

"The hordes of locusts reporcec from certein other perts of 
wie province where no bait ves avelleble snow thet this re Bes 
lavesion of locusts 

One or the advantages attaching to the use of dried beit es 
colipared with other methods of cestroying Boppers haa been well 
yrournt out Curing the Cempeiex, Le fei barieclent ex trenching, erecting 
berriers, Gigeing vits GlC,.uere resorted. to a very largse anouat 
of lebour is اكد‎ 12607 26 1s wsiella necessary vo call out all 
imhevpitants of an infested ares with هلها‎ recula Gee c ced i normed 
Cuties as cultivators are neglectsc. Further, as they cannot pe 
Dede Or such work uicy tend to pe resentful retner than crateful 
LOY wie efforts made py Government vO destroy locusts. The use o: 
Perec bait calls for but Little Labour enc cane و ما هر‎ tly waile a 
smell provortion of the population is: engaged in scouting and 
poisoning, the renainder ne ar continue WOrRING تو ارت‎ their crops, 
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bait which had been in store only eight months; it is probable 
that it will withstand storage for 8 considerably longer period. 
The value of the campaign lies perhaps less in the 
preservation of the crops of the past 5 688 then in the Lact 
the possibility of preventing locusts fron breeding in the Sudan, 
and at what must be considered a very moderate cost, by means of 


dried bait has been demonstrated. 
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On the Study of another Suden Locus t 
(Locusta migratorioides Reh. and Frm. ) 
sine Gua dhhy es, Oe 
ae 
H. Be. Johnston, MeA. GoeliedeSay Eg le Se 
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The locust best known to residents in the Sudan is che 


Desert Locust (Schistocerca presaria, Forsk. (٠ For the last 


ae ee 
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four or five years the country nas been subjected to inroads ot 
this species which have called for the carrying out of OL gan cu 
control on a large scale. vowarms arrive from various directions و‎ 
put chiefly from the east, and produce one or more generations 
during the summ2r rains, sm Wiich again leave the country in sine 
autumn, During the perioa July to September 1930 there arrived 
swarms of another species Whici, according to native accounts, 
had not been seen in she country for over 40 years. These enterec 


4a 1 


from the west only, and they are supposed to have originated in 


territory west of Darfur probably in the region of Lake Chad anc 


2 كد 


the Niger basin. م‎ individuels composing these swarms 011 
from those of the 836155512 10 Desert Locust, which occurred at 
the same time, in being smaller and possessing a much 15 vivid 


‘yellow colour. The wing covers or elytra moreover are less 


@efinitely marked, the heac if distinctly larger than in the 
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Desert Locust, and the. under side of the thorax is covered by 

a dense grey pubescence, a characteristic which suggested the 
name pdpuler in the Sudan - '"Hairy-Chested Locust." These swarms 
laid eggs in Ee pic places over a wide area, and the hoppers, 
which feed on grasses end greminaceous creps, were of a dense 
velvety black colour. above and dull orange or orange-yellow beneat:. 
These on maturing gave rise to winged adults whicl: resembled 
their parents in every respect except in their possession of two 
iorsal dark ereas on the thorax (pronotum), These, however, are 
temporary only ane characterize the early period of adult life, 
Ciseppeering with the assumption of the yellow colouration which 
eccompenies the development of sexual meturity, 

Owing to the somewhat indefinite state of knowledge 
concerning the swarming locusts, this species both in regard to 
its range of Cistribution enc habits is very imperfectly known. 
The opportunity for its stucy offered a its “a SCTADE abe aeete) 
Sucan could net be last and curing the autunn and winter of 1930 
an attempt was made to ascertain certain facts regarding its 
habits end phase relationships, The fuller account of this WOK y 
of which this is merely a swamary is in course of publication, in 


another place, 


PHASES. 

gjne theory of phases (Uvarov) has been now found to apply 
to at least three of the 01d World locusts. This theory 
postulates the existence for cach swarming locust of a solitary 
end. a gregerious phase. Incivicuals of Lie TOorner 3 Live 
singly end scattered over a certain area anc during favourable 
periods, usuelly charecterizec by copious rain-Tall and abundant 
LoOoC, Give rise to the gregarious phase, which on reaching’ a certain 
point migrates in swerms beyonc the bounceries of its place of 
origin ana often for long cistances,. 

The proper understancing of the phases of locusts and their 
interrelationships is one of the most important aspects of their 
stucy, and one which when more fully workec out will undoubtedly 


throw fresh light on the question of their control, The theory 
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was first clearly formulated by Uvarov (Lemigratoria, L.) in 
KUscieemeet (72 tne writer first obveaumea this locust by crowding 
in cages the larva of a common Sudan solitary locust (L.danica, L.). 
From work done in 192) and 1926 it wes abundantly evident that the 
experimentel production of a gregarious phase from the solitary 
222856 was possible in the Sudan, bus thie Lormer mac never been 
encountered uncer natural conditions, The arrival of swarms in 1940 
provided the Gesired opportunity for es VEO LOI Lie COMMEGC GLO, .Or 
اا‎ 5001-1-37 and 5 pHnasese 


The facts now known on this subject may be briefly summarised. 


Three Penta ee ans hitherto describecé as and believed to be distinct 


Pe cs are concerned, namely Locusta danica. ود‎ L.micratoria, Le 


and Lemigratorioides, R. and HT, ‘these are known to be but forms of 


_ . 0 . 7 


: 17 ٠ 
gregaria (= (a) Lomigratoria and (b) L.migratorioides 


oné species wnich has its phase solitaria (= L,danica) and phase 
inter-relationships as observed in breeding cages are as follows: 
Phase solitaria when crowded gives phase gregaria (a) and when 

fis (7 ‘. seepea as rs & le ra pti, eT x‏ حا 5 7 د 
wavily crowded may approximate to (b: but has never quite reached‏ 
it, The latter has only been met with under natural conditions,‏ 
the reverse process also is possible namely the production of‏ 


| 5 


adults of phase solitaria from larvae of phase gregaria (a) or )( 
by rearing them singly. The rearing of eae moderate number of Larvae 
of phase gregaria (b) gives (a) or a variety of forms more nearly 
approaching phase solitarie (= phase €issocians), similarly 
erowaing of larvae of phase solitaria may in certain circumstences, 
POucuily UNcerstood, give pise (to an intermediate condition 


(= phase congregens). 
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The differentation of the phases is meade on certain structural 
enharacters namely the shape of the pronotum and the ratio existing 
between ihe Lensth of certain parvs of they pody especially the 

Ran ee 
Bettis of elytra and hind femora, usually referred to as ‘st. 4, 
Hee 
Colour differences though striking and of some value are unreliable 


én ‘taken py themselves. 
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Observations in the field when compared with those from 
examples bred in 608868 are of extreme interest. Phase solitaria 
under conditions of heavy rain-fall (Red Sea Coast 1925-26) gives 
rise to an incipient swarming phase (congregans) but has never been 
known to go farther in the Sudan towards the phase gregaria. the 
latter, as far as the northern Sudan is concerned must come from 
outside. It enters the country as phase migratorioides and 
produces one generation, which resembles the parents if the swarms 
are large, but turns to phase migratoria if the Swarms are small. 
Trese leave the northern Sudan and can continue breeding in tne 
southern districts (Mongalla etc.) throughout the winter. At the 
time of writing reports from Uganda and north-west Kenya speak or 
swarms arriving from the north. It would appear therefore that 
whereas the Desert Locust follows a definite yearly route between 
its summer and winter breeding grounds, this species sends out fron 
certain large breeding centres swarms which do not return. In this 
respect it agrees with the observed habits of the Asiatic Locust 


in Russia. 


Habits of phase migratorioides. 

Ege-laying by the female members of migrating Swarms may 
be spread over a prolonged period, Whereas the Desert Locust 
deposits eggs in one locality and then dies, nigratorioides lays 
during a brief halt of the swarm on suitable grounds, or a portion 
of a swarm may even remain behind, lay eggs and continue want Dis Weeder 
with the seme or a following swarn. 

Elevation of swarms is low and members ot a previous swarm 
heave been observed to join a following one after having passed 
the night and laid eggs. The largest number of egg-pods recordca 
for one female is eleven. The number of eggs averages 59 per 
egmpod and varies considerably between 40 anc 70. 

Occasionally in about 10% of cases over 100 eggs may be founc. 
ues may be laid in any type of soil, and unlike the Desert Locust 
this species does not limit itself to sand or soils of coarse 


texture. Thus egg-laying took place liberally in the irrigated 


ie ore 
Pa ل‎ al +s A 
PO OM saaaoy 


1 3 ا‎ ed 1 aia ties & 


i; 4 
a ٠ ١ 
١ Me ih Lee 4 i 
| 1% \t +1 by oe we 7 0 86 ¢ 5 uh 5 LaDy I 0 
{ 
: 4 Pee : 0 
١ 5 55 05 i +4; my a wit died 
1 اا انان ل‎ 7 5 0 ٠ Yas TENS 
5 See Sees lo 
0 
اله‎ 
ا‎ ‘tte wan ot hee pie ee 4 grins, Be 
Whi 1 يا‎ é 2 . wee? Ahad على‎ 
x + به‎ 
1 0 
هارم‎ 1 f \ ( 
ا ا ا ل ه ا‎ 
00 ١ 1 
٠ رآ‎ : wan} af tJ i. 
> 
t+ 1 
uN ; Sor dd اب‎ a St 2 
y € 
1 5 0 : 
1 a 
’ 
j 5 0 
١ 4 9 a 
م ف‎ 
: | 1 500 
‘ 
١ 
٠١ - i 
¢ \ 
ty 
3 
€ 
[i v 7 ١ غ‎ 
/ 
' 0 
آي‎ 
iW 3 
1 
5 
1 ; "hal i ل‎ 
4 1 ٠ ١ 
( ‘i 1 . } ١ : 
بدا يه لله 1 , ‘ / ب‎ 4 
' 
2 2 
5 ' va" 2 نه رو‎ 
. j hie © 081 0 fey baa 1 12 و3‎ 7 1 7 ate : 
5 م‎ 
86 
ee ' a, © 
00 i dee) فز‎ bids a 4 ty, 6 ل يفيه ا ان م‎ 
5 i 9 : 1 314 oA 7 21-8 . 9 0 "pO 7 DR te نك‎ io. 
و‎ 5 j ٠ \! 
4 ١ 2 ' 1 , 1 سد‎ ١ , +, ارحييه‎ soya يام‎ 8 > oe - 
وب @ و وميم‎ electra baw wal كاف‎ Ree ملك‎ costae Le 
. . ١ 1 
1 \ oa 
5 : Ti 
١ ‘ 1 1 0007 5 د‎ ie ل‎ ١ ee 1 3 لالش و اعم يكن‎ 1 
4 - f vy , ل وي‎ NG" 14+ ' Crh ¥ | / أ‎ } = <>] cs 3 pate? 4 és Bite peel) 
> 1 1 
4 3 
8 
5 ٠ 2 5 ل‎ 54 1 '/ 1 p 4 ١ 1 
2 / 1 4 Th | آذ‎ Ave 0 أ‎ i 716 aye 9 5 Coe id 2 4| 
1 75 ‘ ١ 
7 2 1 
4 بإ‎ oan ١ 5 / gat 276 7 a7 
1 ١ ey ا‎ 1 Ory افده 0 لاني )7 100 ماد ه38‎ 
١ / ١ : 0 5 : 5 
١ i: , ’ bh 2 0 
5 pete | oe, a tt rTM tte حرا يون بم‎ he ant 5 بقاع ال‎ 
| ge aly ia Se eel ENG em ae St) is , 
i ; rite 
: ., + , / ١ Sis ١ 
1 pe ١ سه ج‎ ١ 7 TA ys ‘ ind Trin és 
4) يه‎ / J LA 9 si ef 00 a eas 2 ae, me NG) 1-8 bak 
f Pri 
4 ١ 1 
١ 0 4 
3-0 14 
كي‎ ud 0 ال ل‎ 
0 
ذم‎ 
5 


as 


ae Te 


a 


eo. oe te 
a 


Gezira plain in soil containing up GOI ole yo Clau, The mechanical 


analyses of three sampues of soil Wi which eggs were laid, for 


given here :- € 


Stones and Coarse Pine opi ike Glay 
| Gravel, send... sand 4 


105 6.1 4206 18.2 6455 
aso 48.5 he secs 40.7 22.5 
000 25.8 i dee 4 5.5 Iie 7 
Of several hundreds of egg-pods laid in cages Hie SOU OF 
this composition 95-7, hatchec, nor wes hatching prevented by 
submitting egg-pods to flooding of the depth ana éuration CO 
which they were subjected in the field, it is probable theretore 
that hatching took place anc that the absence of hoppers in the 
Gezira area was due to the lacx 01 the few nours 
following emergence, This eubject will be veferrec to Laver. 
Tne ene ce 00 elepsing between ego-laying ana hatching 
(incubation period) calculatec. on 105 observed cases from Septemver 
to January was as follows :- 
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Senvtember : 28 : 1 5 7) ; AG 
> 3 2 8 

October : 5 1 Gat? ; 0 rae: 

November 3 48 : Pls 006 
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A remarkable equality in length is evitent, and the normal 
6 > 9 


was only exceeded under conditions of lowered teitpera ture. Wahi 


A : 5 A : Rey we v 5 : 0 Wark 2 Ste Reig esr, 
egg-pods in soil maintained at 15° G ~ “0° Co, Ratanesc Gs ke Gora 

| f ae ny; ae 5 1 2 01 
later than those kept at 20 يونا‎ > ooo GC, Also egss laid in sana 
xept saturated showed an incuvation period 7 Gays longer then tnose 


in dry sand. ‘The seme effects were produce’. by 2 crop in 
temperature Guring part or December, wien the ,eriod rose vo Oe. 8 


Geys, The eges are not gurroundee by « resistent Lleyer 02 eGnelltec. 
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léast no indications have been forthcoming of a resting stage in the 


The hoppers. 

1556 in their early life are univormiy olack or daark orown 
with a narrow white Line running backet rome ecg.) In the second 
stage this changes to a black velvety colour on head, anc upper 
parts of thorax and abdomen, and lighter brown or orange below. 
This external appearence is retained throughout the larval life. 
feere are Live moults. The length of the lerval pericc in cages 
omer Livole from an average of 24 days if reared in suniien:. If 
reared in the shede the period lengthened to 40 and up to 56 days. 
Unger natural conditions therefore 20 ~ 25 Gays may be taken as the 
length between hatching anc. the last moult. 

It was found that unless HOppSrs. Were, 2iven shel proper ret cooe 


they died within 48 hours after hatching, ‘This applied to cases in 


1 


which cotton, lybia (Dolichos lablab) and Ipomoea sp. (Arabic: tabr') 
Mere Used,  “Oreover older hoppers, when removed from their normal 
مرا‎ co these plants, ali died in about 10 days time. Obdservetiois 
from various sources SHOW Vina 0 فلن‎ only food ol 5215 Locust a6 
8125568 or graminaceous crops, and that in -the absence of these 
hoppers cannot exist. 


she eirect of poisoning on the phase gregarie. 


ensive and successful efforts 


Coat 


moles DeeGil reported elsewisre ex 
were made throughout CHE COUNTY. CO GES roy suger nOopCctic. 

It was found that the poison bren bait, so efficient a method 
Por une control of the Desert Locust, was cqually effective for -wais 
species, The vest times OCeaCee LOre SCA Cer Lie wie Dele were 21 War 
Mormane end late afternoon end when the larval, bands were at rest 


certain to 


ct 


ea noOv.marching, in the latter case they are almos 
pess over the bait without eating it. Close observations were kept 
upon certain bands of hoppers botn before and after poisoning. 
fnough reliance had to be placed on eye-observation only, it is 


beliéved that where 50, to /5,. of the hoppers are poisoned the 
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remaining individuals in a banc assume a solitary condition as 


02 


adults intermediate between the solitary end gregarious phase 


ne} 


(phase dissocians) and cease to be dangerous. This condition is 
Gherecteriacd by a great diversity of texcernal form but also by en 
invariably solitary habit. ‘These individuals, the remnants of tne 
previous swarms, live throughout the winter in the place of their 
origin and are much reduced in number by birds end other animals. 
Further observations only can ‘show whether on the return 
of the rains these individuals are able to multiply once more and 
give rise to a gregarious phase in situ, but the existence of this 
ability is believed to be exceedingly doubtful. 1% would appear 
nevertheless that a fruitful line of investigation exists in further 


anc more accurate observations on the plasticity of the species 


end on the exact means required to change one phase to another. 


LSAF-CURL OF COTTON. 
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Peete rrpetrick, رامش م1‎ DIPL, Agpic. (Ceanteb). 2.2.8. 


The, Tollowing 16 @ brief (summary Ole) Deper, Wilchmis Delne 
published elsewnere, giving e full account of the past year’s 
woos on leat-curl, & Virus Ciséece wilen 1m Sakel cotton gives 
Pee Ore CONA)ULOn rererrec 00 es Lleat-crinkic, 

A brief review iS Siveimior Che very 2eyw rer Scrences 2m Previous 
Piberavwire.Witien.ere relevemto .o ل‎ 

Up to the enc of Fenruary 19915 168 straignt-forward attempts 
had been mage to transmit ‘crinkle’ fron Sexel cotton to Sakel DIF 
white-flics (Bemisia sossypiperca, iisra and. Lemba) of 
which no fewer than 15/7 were successful. -o transmission wes 
Obtained with any other insects 

oe 


A single white-fly can tirtnsuit the Cisease to a healthy 


Plent, though infection is less regularly obtained when one, or 
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only a few white-flies are uscd. 


There is a large amount of negative evidence which indicates 


that the virus is not transmitted through the seed of Sakel cotton. 


There is also no evidence that it can be transmitted throug! 
the soil. 

in nearly 200 controlled experiments, the incubation period 
of the virus in the plant varied from 8 to 34 days, but over two- 
thirds of the recordec periods were between 11 and 19 days. 

Possible causes of the variation in the incubation period are 
discussed. ظ‎ | 

Little is known with certainty about the factors which 


influence the severity of the disease, 


At least one case of complete recovery from the disease appear 


to have been observed. Partial recovery.is not infrequent, 

Details are given of observations and experiments made on 
three strains of Sakel cotton selected for resistance to crinkle, 
Though none of them was immune, two at least showed a high degree 
or comparative resistance, and a greater tendency to recover than 
ordinary Sakel, 

| White-flies can pick up the virus from those parts of an. 
infected Sakel plant which show no symptoms, and transmit the 
disease to healthy Sakel. It is at present rather doubtful 
whether they can pick up the virus aon SB 2211510 Heaeeeen 
infected, but before the symptoms 0 | 

In order to transit the Gisease, it is not necessary that 
white-flies should HEVe الف حاف‎ on erin y plants -ae ecults, provide. 
that they have done so as larvae, 

White-flies which have picked up the virus remain capable of 
transmitting it for seven Gays, «nd very probably throughout their 
aS 

Uninfected adult white-flies can pick up the virus from 
crinkly Sakel in just over three hours (ané possibly in a. shorter 
time). Transmission was however only obtained on two plants out 


of five, when the tine available for picking up the disease was 
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30. 
5 hours 0 Iinutes.: Vhen it was ا‎ 20 minutes or longer, 
trangmission wag obtained in every cases 

Infectec white-flies can transmit the disease to healthy 
561281 plants in 30 linutes, and the whole process of infection 
of the white-flies and of the healthy plant, has been accomplished 
in 6 hours 30 minutes, 

The virus cannot be transiitted through the egs of the 
Wilte-fly, 

Crinkle can be transmitted by white-flies from Sakel cotton 
to bamia (Hibiscus esculentus, co) to teel (Hibiscus cennabinus,L. ) 
and to karkade (Hibiscus Bevderiffa, L.). The symptoms on these 
plants resenble fairly closely those on Sakel, 

The virus is reedily transmitted back from teel to Sakel, burt 
retransmission from bamia to Sakel has not been obtained, although 
bania to teel has been, 

In order to infect Sakel enon pena it therefore appears 
hecesséry to pass the virus through téel, 

Crinkle has also been observed on garden hollyhocks. 

wen white-flies from crinkly Sakel are transferred to 
Ansricen cotton of the variety Watts Long Staple, a conspicuous 
moséic is regularly produced, but none of the ordinary symptoms 
of crinkle appear, except occasionally the faintest traceg which 
co not persist, 

“.0Saic can also be readily ir ansmit tec. by whiite-flies froza 
rected plants of Watts Long Staple to gealthy plents of the 
same variety. 

Attempts to transmit it by needle have failed. 

io case of couplets recovery from moszic has been recorded, 
but partiel recovery, مج‎ with crinkle on Sakel, is not uncort.on, 

the incubation period of the mosaic mnenifestation of the 
virus in Watts Long Staple is sindler to thet of crinkle in Sake. 

VWhite-flies from crinkly bamia heve not produced any simptons 
on Watts Long Sta ple, but typice] mosaic is carried by white-rlies 


irom crinkly teel. 
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D1 

When white-flies are transferred from Watts Long Gtaple plants 
with mosaic to healthy Sakel, no symptoms of either crinkle or 
mosaic are manifested, but it is shown that such Sakel plants 
harbour the virus in a masked form, as when white-flies retrensnit 
it from them to healthy Watts Long Staple plants, typical mosaic 
is produced, 

iiinor experinents on the transmission of mosaic show tha 
beneves similarly to crinkle, 

Reasons are given for considering that crinkle anc mosaic are 
Gifferent aspects of one virus, the symptoms of which vary 
according to the host plant, 

Lists are given of a number of other varieties of cotton 0 
which transmission of the virus by white-flies has been attemptec. 
Some of these develop crinkle only, some mosaic omy, « Tew may 
show the symptoms of both crinicle and mosaic in the same plant, 
woile on seme - particularly Asiatic cottons - no symptoms nave 
peen produced, There is no indication that such plants harbour 
tae virus in & masked but transmissible form. A few minor 
transmission experiments are describec. 

Possible virus diseases have been observed on "lubia" 

(Dolichos leblab, Le), French beans, and "gubein" (Solanum dubiun, 
rresen.)e These however, if virus 015628685 et ell, seem to nave 
no conuection with crinkle-mosaic of cotton, 

A very similar condition to crinkle of cotton has been 
observed on tomatoes, Further experiments are requirec before it cen 
be saic. whether the disease ere Laen tical. 

During the 1940-41 season in the Gezira, leaf-crinkle spreac 
earlier and faster than during the previous season, enc the general 
Uteneity of the disease was more severe. ‘ihe extent of the aanace 
caused by it is not known with any certainty, but is believed to be 
petween one half and one kentar per fedcan. Apart from the 
selection of resistant strains of cotton, the only possibilities 
Porm ahe control or crinkle lie! in control of the white-rlies’ or 
control of the initiel sources of infection early in the season, 

The former is being investisatec by another worker. It is believec 


that the virus is carried over from one season to the next, at any 
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22 
pate mainly, in the "ratoon'! cotton plants which survive the 
"“cead season" and produce new growth - Which is almost always crinkly 
wnen the land which had been under cotton is inpigated for lubia 
and dura in Auguste 
It is hoped that the new rotation proposed by the Suden 
Plantations Syndicate will make it possible to eradicate this 


"ratoon'" eotton, 
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Thrips affecting the Cotton Crop in the Gezira 
LEO SUS 

by 

he GG.-) Ds bac.‏ ولعت لعلف let‏ اك يننا 


ee ete ee ee er ee ne ee es oe oe 


Aevenoeper on this subject is in preparation for publication, 
& general outline of the work done during the year is given here 
as briefly as possible. It includes notes on the species concerned 
and their habits, and elso résults of experiments end control 
116 2811126 5. 

Perhaps the two most striking features of the year's work 
have been, firstly, the establishment of the fact that the Gezire 
cotton crop is subject to the cepredations of two species of 
Heliotnrips which attack the leeves of the plant instecé of Ones 
nemely, iieliothrips indicus, Bagnall., as wes 1 01316 2110 toluene Lo 
be the case and, secondly, the first record of damage cone to the 
crop oy certain species of thrips of another genus, so far 
undetermined, which live in the buds and cause malformations o? 
the leaves and retarding of Srowtn, particularly of later-sown 
plants. 

ine Species Concernea, 

(a) The Leaf Species. 


In the past it was considered that uiGliothrips indicus, Begzc. 


omens A See. 


Lo? of? 


Wes the only species which affected the viel¢ of the crop. Of late, 
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however, suspicions have been aroused chiefly owing to the 
variations in the colour of the l:yw.uz, No great Cissimilarity 
between the adults of the two species exists, as seen vy the naxec. 


eye or hand lens, except that iieliothrips indicus is usually 


عي سا سباك 


L 


Ligater in colour than the other end more important darker species. 
The latter has so far not been identified by the Imperial Instivute 
of Gntomelogy ana so is here referred to as heliothrips sp. 15 
should be stated that variation in colour is rather a characteristic 
feature of certain related thrips, anc has contributec not & littie 
to the confusion which has existec, 

AS regards the larval coloration, ii, indicus has a yellowish 
head ang anterior half of the thorax and almost always possesses rec 
banads at both ends of the abdomen, whereas neliotnrips sp. is 66 
variable and. ia eee white or greyish in general appearance witl. 
the first and last few segnents or the abdomen either yellowish or 
orange in colour. Sometimes the larva even agsumes a general 
reddish tinge. These variations in this particular species are 
epoarently the result of enviromental conaitions as the orange 
and red forms commonly appear when the larvae are reared in an 
atmosphere of high humidity. This éxplains why these highly 
coloured varieties are only to be founé in the field curing the. 
rainy season. 

Tne effect of excessive humidity is less apparent on the adults 
but 4 Carkening in colour cen pe detected. with regard to the 
habits of the two species, further differences can be seen in the 
fiela as will be seen later. A third species of iieliothrips which 
has been receiving attention is one which confines its activities 
to grasses, such as Sorghum spp., Cyinbopogon nervatus, Chiov. 
(Arabic: “neal"), Hchinochles colona, Link. (Arabic: ‘Cefera'), ctc. 
It closely resembles 1. incicus but its Larva, wnen full-fed, is 
Mmeaeve in colour, It cen only be found during the rains and 
Cisappeers about October. Its relationship, if any exists, with 
the two foregoing species is not yet understood and further work is 


essential before a statement can be mace. 
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(bd) The Bud Species. 

At least two species of thrips have been observed living in 
the young buds of the cotton plant Pan os. thournit. that one ot 
these, which is straw-coloured, both as an adult and as a larva, 


ig more important than the other, and by its activities causes 


curling and malformation of the leaves. It is particularly severe 


on later-sown plants, completely retarding their growth during 
the dry hot weather following the rains. On the arrival of the 
cold weather the activities of the insects diminish and the 
cotton plants then get a chance to recover. 

This is the first time that these thrips have been recordec. 
as pests in the Sudan, being noticed this year chiefly owing to 


the severity of their attack, Other plants which have been 


observed to be Similarly attacked by them are Leucas urticaefolic . 


Benth 5 (Arabic: “um gealot"), Ocimum basilicum, L. (Arabic 
rehan"), Ipomoea spp. (Arabic: "tabr" and Mhantut") and mango 


trees, Probably there are many more. 


Field Notes on the Abundance of ifeli JOLMPIDS! oDDs CUI ies 
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year and Control Measures carri 


During the first half of the year thrips were not much in 


evidence, occurring chiefly on their weea host plants and hiedicag 


fativa, L., (Arabic: therseem). Onvcotton; Bellotinips ineicus: 


4 ccs me hE oe 


Bagn., waS moderately common 3320 showed the usual Slight increase 
in April and May. On the arrival of the rains the numbers of 
poth species decreased considerably until about the end of Ju 
Evidence is becoming stronger thet Heliothr ips and Sune 
Terebrantian thrips in the Gezira pass through the summer resting 
either as pupae or as adults in the soil. During August thrips 
generally became more active, encourased by the hot dry weatner 


then prevailing. The grass Heliothrips was very common on TALE 


Sorghums (Arabic: ‘dura’ ee tmaal™ and “defera” 


L 


Heliothrips Sp. was colton on cotton on which it was observea 


for the first time on August 11th,, Dolichos lablab, lL. \Arabic. 
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ttubia afin"), Polygala erioptera, 20. (Arabic: “un hibeiba") , 
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39° 
Heliotropium sp. (Arabic: “dokhen el azabat"), Crotalaria sp. 
(Arabic: "safeira") etc. 
The heavy rains at the end of August, wnile severely checking 
the thrips, encouraged the weeds which had hitherto been rather 
scarce. A further dry spell in September combined with ample 


Heliothrips indicus 


ميس مها 


attractive food caused renewed thrips activity. 
was then numerous on “um galot". By the end of September the weecs 
,oegen to ary up, and the second and chief migration of Heliothrips 
sp., in particular to cotton ana "Iubia', took place. As this 
happened about a fortnight earlier than in 1929 it was expected 
that fairly serious damage to cotton might result during the hot 
October, and early November weather.. During the first week of 
October it became obvious that unless something was Gone serious 
damage would occur. It was then decided, as a preventive measure; 
to reduce the interval (15-1 7.;deys) ypetween waterings to ten days. 
With the cotton and the “lubia" crops throughout the Gezire 
requiring an increased water supply at this time, a shortage or 
water resulted. In consequence of this a survey of the infested 
areas was made in order to economies as much water as possible anc 
epply 00 only where necessary. It was found thet the areas 
of greatest infestation were mainly in Ghubshan, Wad Naamen and. 

+ 
Hosh Blocks, and particularly in areas of later sowing, After the 
application of the treatment beneficial results were observable. 
Certain areas were kept under almost aaily observation and the 
pecords of adults thrips emerging per unit area obtained, showeca 
that the treatment had been efficient in completely preventing a 
further outbreak, Moreover, no detrimental effect to the cotton, 
such وج‎ increased blackarm, could be seen in these places. ‘Those 
areag which were reported to have suffered from excessive soil 
moisture were chiefly ones of carlier sowing, not necessarily 
attacked Dy thrips, but which, owing vo the rigidity of the 
irrigation systen, nad also to receive increasea waterings by 
reason of their being situated on the sane canal as infested areas. 
Wowevery, work on this subject is being continued in the coming 


year, ond the possibility of reducing the watering interval] 
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between the second and third and third and fourth lrrigations 
merely to twelve days is being considered, 

After the application of the extra water which took place 
during October, few Heliothrips were to be seen on the cotton in 
the South until the last week of December when He indicus was the 
conmonest species, It is interesting to record that there was 
only one other report of thrips Gemage during this period and that 
came from Efeina Block where no thrips control measures had been 


undertaken, 


Field Experiments. 

(a) The growing of Cajenus indicus ("ads sudani") Spreng. 
on the higher ridges of the tne cotton fields, i.e, along the watering 
channels and around the edges, wes undertaken in numbers 1 and 0 
of Bilawi canal in Ghubshan Block, 58 a preventive measure against 
' cotton thrips. 

the result was disappointing owing to the fact that Cajanus 
in its early stages requires more water than cotton. The plants 
round the edges, where they were most required, suffered severely 
from drought and were readily destroyed by ternites. Further, 
great difficulty was experienced in getting the tenants to sow 


and resow the Cajanus early enough, 


(b) The Cultivation of Crotalaria sp. ('tsafeirat 88 8 
possible trap crop for Cotton Thrips. The suitability of this 


ne te ee 


comuon weed as 2 Heliothrips trap plant in the southern Gezira 
has already been proved but as little was know about its 
cultivation this experiment was stented, seed Was sown in small 
plots, partly on the flat and partly on low ridges, at fortnightly 
intervals from mid-August to mid-October, As there was little to 
choose between the various treatments, it may be conéuced that 


this Crotalaria can be grown readily at any period during the 


ainy season provided a surficiency of water is available, 


Other Investigations, 


Regular collections of néliothrips were made throughoyt the 
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2/٠ 
year from a var..ety of hoss plants. Tiese showec that females are 
as a rule abou carte as numerous as males; during the early part 
of the year the proportion appears to 6 even greater. This 
preponderance of females, whose fecuncity is high, combined wita 
the fact that parthenogenesis can readily take place, gives an 
explanation of why these insects are capable of multiplying so 


rapidly as soon as suitable conditions arise. 
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Heliothrips sp. affecting the Rain-grown American 
Cotton at Gelaa el Nehl, Kassala Province, 
Report of Experimental Work for 1930. 
tenis 
We مر‎ Le Cameron, De Cons Die lea f 
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The most important insect pest to which the cotton crop 
in southern districts of Kassala Proviner is liable annually 
reduction in yield. So severe has been its damage in recent 
years that it has come to be considered a limiting factor in the 
procuction of cotton. It has been responsible for the abandonment 
of cotton growing in the Gedaref area while in the Galaa el Nahl 
and Ban areas only the most enthusiastic cultivators continue to 
mrow the crop. 00 circumstances, an investigation into 
the habits of Heliothrips in these parts with a view to fincing 
some means of control was considered essential. whe following is 
a description of the first experiments undertaken and the results 
optained appear to pe encouraging in affording a solution to the 
problem, 

Experimental Work. 

The main experiment was one Cesigned to give information 58 


tq the effect of the date of sowing of the crop on the degree of 
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38. 
thrips Guiestatiou. An erea of six feddans'(1 feddan = 1.038 acres) 
was prepared and divided into six one-feddan sub-plots, one for each. 
treatment. 

Five dates of sowing, vis. June wires suly 1st. and 15th... 
August 15th. and September 15th., were selected for five of the 
sub-plots while the remaining sub-plot was divided into two equal 
parts and devoted to August 15th, sown cotton with two variations 
in the spacing of the plants. 

Webber seed was used and sown on the flat by “seluka" (or 
dibble) in rows 80 ems. apart. ‘The distence between the plants 
in each row in the main experiment was 80 cms, while in the 
narrow spaced half sub-plot it was }0 cms. and in the widely 
Spaced area 120 cms. Resowing was done as soon as possible alter 
the original date of sowing in each case and once only. 

Three or four weeks after sowing the crop was thinned to three 
plants per hole, 

Tne results were based on eye observetions and sub-plots 


yields and are given in tabulated form LOM previty, 
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Conclusion, 


—— Pe 


In consequence—of these re.ults.and of observations made 


ore 


in previous years, it is essential, if American cotton is to be 
grown in this area under rain conditions, that the crop must be 
sown as early in the rainy season as possible - the best period 
for sowing being during the last week in June and the first week 
or two in July in most years, After mid-July sowing should be 
Giscontinued as poor crops merely result and these act as sources 
of thrips infestation endangering the earlier sown cotton nearby. 
The writer begs to acknowledge the kind assistance of the 


Agricultural Inspector at Gedaref in carrying out the cultural 


part of these experinents, 
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the weed "hambuk" (Abutilon spp.) and the part it plays 
in bie conservation of parasites of the various 
Species of bollworm which attack cotton 
in the Sudan. 
by 
Hew We -Bedtiord. i's aS. 
Assistant Entomologist. 
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For many years the weed hembuk (Abutilon spp.) was regarded 
in the Sudan in the light of a serious menace to the COULONV Cron, 
There was in fact ample evidence to justify this point of view for 
not only is this weed a favourite food-plant of certain pests of 
cotton including the Egyptian or Spiny bollworn (Sarias insulana, 
Boisd,), and also but of less importance the cotton flee-beetle 
(Podragrica puncticollis, Wsee.), ané the cotton seed-pug 
(Oxycarenys hyalinipennis, Costa), but being a hardy perennial i¢ 
also acts as a suitable host for these insects during the "dead seesonii 
“or cotton. For sometime i+ wes feared that being a lialvaceous weec 


closely allied to cotton its rruits might attract the pink bollworn 


Ny Ne 


0 
ha Pi 


‘ i 
3 ١ aN i 
; at 
ag bi i 
f i { 
١ | 
0 0 
fl - ١ 1 7 
١ 1 | ١ a ay 
ole 5 ا‎ bh 
Kee la URN ah ihe i 
a : 
الى‎ "3 1 
5 ' 
1 
٠ wie { hee 
0 1 الو مر‎ 
إ‎ re ry ia i ee 
1 : 
i 
ay 
i } (0 ا‎ . 
1 1 iy 57 dn 7 Ua ا اراس نا كل‎ 
0 ا ا‎ ue ل‎ 
1 و الا‎ ١ ١ ( 01 
١ 0 { 
؛‎ / 5 { Ni 0 
1 1 i mtd ا‎ 1 ry اا‎ 
١ / 1 ان‎ é م‎ ORY Miri 
1 ١ ا"‎ 5 * i 311 / bag +4 es 0 9 "٠ x 06 8 ١ "١ a! ay 
I | Aah 0 ١ 0 ٠ wil 0 1 { 
i ONS ا‎ EN ; " 7 
3 We 1 1 ١ 0 ١ 
١ 1 0 men 
{ i an 5 n 
0 i Se Tk: : 1 ua) 
Pn Ae iby ال‎ FAG, RN SL Na ١ 
ray ا‎ ١ 1 1 ely Pia SL / ١ 
Le, SOM be Ay hl ‘ i 
. 1 فأ‎ 25252 
1 1 
ly 1 1 ان"‎ 
Pah ١ / ارو‎ 7 4 Five 
0 5 1 ١ 1 ١ Vee f + 
i اما‎ ١ t 5 A 2 
06 دبرا حي‎ hh ١ 
iy A bh i i 7 
١ ae 1 Lon ١ 01 ‘ WA 
yy ١ 4 ا‎ oe SA Mihir 
0 1 / 1 / 
i ay ie Pat aman , ١ RINT 
beng 0 x 
' | eS a 
51 ا ار‎ Mh 
مم‎ A 1 0 
1 7 
} } ١ 
1 1 
ge i 
1 A 0 15 1 
/ ally ay عا‎ f 
a 
/ 1 
fe 
j 
1 
0 
0 i 1 / ( OA 
ع‎ ' ١ 7 ١ ١ 1 6 | 1 
م‎ 0 ١ 0 en Iyer? 
1 ‘ 1 a ) 
1 
١ 1 ont © iy | 
7 i 
; ‘ 
0 
7 "3 
" H 
1 oR 01 : 
١ 
7 
0 \ ' 
i \ ' 
١ ' 
/ 
0 
5 ‘ ١ 5 01 
0 
\ 
Ay لأ‎ 
t / / 8 
if ١ - / 
١ 
١ r 
٠ 1 ايك‎ | / / 1 : / / ty, Velen aN tt dls 
1 is 0 وار‎ ( 1 ٠ 
7 
{ 
0 271 110 ee i ١ 1 
1 / وال‎ "١ / 7 15 om A a wd 5 
00 ا ا ا‎ OT DL رو‎ } 
v 0 
١ | 
/ , 
١ / 
Mt 1 we ot Lf 1 1 9 i 3 i PP 
1 7 ee Ue iy yn 2 11 م‎ ١ my Pa ey ١ 7 1 
6 1 Kia " 
1 ! 5 ١ 1 
f i j air 
١ 0 Welln t اج‎ 1 aha, 1 و00‎ / 
Lote gy ie 1 tie aera) Doe ew ١ 1 1 
5 UN age el 1 ١ 4 te OA i 
Pe ai HDA "1 / i 
oe ) WY ee a ee : | 1 
١ لد‎ 000 
2 i ٠ Lal 5 2 1 1 rat 
/ 7 rant ry ) nw ١ ا‎ ui blot! | 5 1 ام‎ , 
1 el , 1 1 0 0 , 
امم‎ py gs Wie v2 es ca eh ee yi ah 1 الم اه‎ ١ 
/ / pee اباك‎ 1 RC Neb eA! Hee is ا‎ 
هام‎ | 1 0 | i, 
i 
PMA a oi beh aD a ios ie 
tytn ie 2 1 hy! od 1 1 
0 ١ 5 if a 
) j 
1 ‘i ١ 
if 3 1 0 
{ : [ 
١ } 7 iy tia? ١ att 
a 0 
أ‎ 3 hy 
3 ل انان‎ ee in is 1 14 1000 37 ا ا‎ 
Nok) ale Oe Edge tet 1 0 nx 
ذا ريال‎ / moe | hs malt 
6 vin 1 ١ dl i Pe 
‘ ne | eas ah 1 
اليم‎ ft we 3 a \ 


0 10 ais i) Ha 
7 / Gein bliin 


Lyell 


a es 


vay 


a x" i 
1 


SY 


LO. 
(Platyedra gJssyniella, Saunders), particularly as in 1917 “ing 
(The weed Hanbuk (Abutilon spp.) and ite re.ation to whe cotton 
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attacking hambuk. The statement however cic not originate from 


King but Prom another worker who not being .n entomologist migh 


t 


جسيه ا Er‏ 


very easily have mistaken the larva of Croce .dosema plebeiana, .ell 


an insect commonly to be found in hembuk, for the pink bollworm 


the very striking resemblance the Yormer often bears to‏ د 


Sasi 


the Lattet~ As. moreover there has been no vurther record of the 


occurrence of Bane: eee ri On Nem puie 1 Teves premely ike 


the statement was errcaédus, NS ae 40. ¥illeocks (The insect 


eon 


and related pests of Beypt Part. I, The Pink Boliworm 1516 pp. 
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TOL-105 both Gamiea (Hibiscus esculentus, L.} nd 
eannabinus, L.) sppear to be less favoured as food-plants by the 
pink bollworm than cotton, and the same Mey be saic Lo pe eerue -in 
tre cece to 6 far greater extents, for it is comparatively rare 
to find pink bollworm attacking eny plan. otner ten cottons and 
there is no apparent reason for supposing tuat this pest is 0 1: 


SO 0G attracted to hambuk im tne future. 
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Port aLcrop, the meimvon ject coc 
Bayptian pollworm, From tits point of view the measure undoubtedly 


has its merits but to be really successful it must be widely and 
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carried out owing to the possible migration of moths ita‏ 1013201 در 
one area to another. \ Ltvis the writer’ Seopation thet if snanbuk oc‏ 
Snciprely oontroLlec aurineathe “der sseanont ee andres eons‏ 
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Lio 
encouraged to flower and fruit during the cotton season the 
majority of Egyptian bollworm moths will be attracted to the 
hambuk rather than to the cotton. 

The great disadvantage resulting from the measure preventing 
the flowering and fruiting of hambuk during the "cead season" is 
that at least three of the most efficient parasites of the different 
species of bollworm are deprived of hosts to tide them over the 
06680 season and enable then +0 multiply sufficiently so as to make 
their presence felt as soon as the bollworms attack tne cotton. 

The species chiefly affected in this way are iiderobracon kirkpatric. 
Wlkn., Apantales carterus, W1kn. و‎ Blasnus johnstoni, Ferr, and 
probebly to some extent Microbracon brevicornis, Westw. Of these 
the first nemed is at present the most effective of the parasites 
of the pink bollworm and has as an alternate host the larva. of 


Grocidosema plebeiane, on which it breeds during the dead season. 


sgyptian bDollworm and the Sudan bollwornm (Diparopsis castanea, 
Hampson) and are able to tide over the “dead season" by attacking 
the former host in hambuk fruits. It is possible of course that 
either or both of these parasites have another or other hosts but 
as yet none is known. liicrobracon brevicornis has a large number 
and variety of hosts and it is therefore doubtful whether this 
parasite is dependent on a single one to tide it over the dry 
season, In addition there are other occasionél, parasites of the 
vollworm which are at times bred out from Earias insulana 
contained in hambuk fruits, but they apvear to be of little 
consequence, 

During the year under review a further stucy was made of the 


incidence of parasites attacking Harijag insulane anc Crociaos 


ema 


plebeiana in hambux fruits. Semples consisting of 4,000 fruits 
were collected each month (with the exception of December owing 
+o the pressure of other work) from Shambat Derm at Khertoum Nort. 
ana elso but et irregular intervals from other stations inclucing 


wecdani, Shendi and the Hogren at hhartoun. The fruits were placed 
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in cages and the various insects which emerged noted. The results 
of the experiment may be summarised as follows :- 

The emergences of Crocidosema plebeiane., which were never 
high, showed little variation from month to month with the 
001 1 of April and may when none were obtained, although from 
the samples taken during these two months 4 and 49 iso kirkpatrick1 
respectively bred out showing that Grocidosema had been present 
put was parasitised, The highest figure for Crocidoseé.ain any 


جص لج ee‏ 


month at Shambat was 9 which was obtained in July anc the average 


for the months July - November was 7. There was however consider2ole 


variation in the figures for hi, kirkpatricki namely frome) 121 Apr it 
to 121 in August and October while the average for the period 

July - October was 109. From the above it would appear that 
Crocidosema is able to breed throughout the year on hambuk but 1s 
at all seasons liable to parasitism by ine kirkopatricki. The 
unfavourable period for the former would seem to be April - June 
which approximately coincides with the dead season. During that 
time hawbuk flowers and fruits very Tithe meant الع‎ deprived 
of irrigation water, As soon as the rainy season starts hanbux 
again flourishes and there ig a strong indication that Crocic doseima 
increases but so also does its pa arasite and the latter obtains 

and retains the upper hand, If allowed to co..tinue breeding 
during the dead season M, Me Kirkps. tricki becomes very active in 

July and GAS ee Sts so for at least 4 montns on hambuk which 
Poeidés with the early attack of the pink bollworm in the cotton 
crope a period wnen the parasite's activities are particularly 
required so as to keep the bollworm in check. Of recent years the 
pink bollworm has become more end more a serious pest in Ber Den 
Province. Owings ToS 500 to the difficulties of carrying out 
the control measures recommended, which have been found successful 
0111 0 bpner cotton areas. It is considered that to counteract this 
evil more might be done to encourage biological control. Unaer 
present conditions he kirkpatricks only becomes effective as a 


perasite of the pink yollworm towards the latter part of the 
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45 
COUtOnmeeesOn, DUT If 055 prescnce in large: numbers could be 
assured early in the season when the bollworm first appears it-is 
believed that a state of natural control would be achieved. 

An experiment eas been plannedytopoes carvicd /oue during the 
coming season at one of the Governnent Pumping Stations in Berber 
Province, which entails the growing of hambuk during the dead season 
evoue tie Main irrigation canals bordering fields reserved for covto6l 
po cerinite results however can be expected from such 831 experiment 
Siriane the first year as hambuk will not have had a chance of 
Seaupiiching 15611 sufficiently. In carrying out an experimen o7 
Pers eavure Lear may be felt that the Beyptien bollworm will be 
evecuraged and allowed to increase to the canger of the cotton, 

From all samples of hambuk fruits collected from Shambat last year, 
ngyptian bollworm was obtained showing that it apparently breecs on 
hambuk throughout the year but like Crocidose :cis least. conspicuous 
during thesperiod April — June and tends to increase again on the 
edvent Of tne=rains. The average number of Egyptian bollworm which 
emerged from samples taken during July to November was 44 whilst 

i)/ was reacned in January and from the latter semple‏ ا لالتلا ايل 
Men erevicornis brea out. This parasite appsared to be only Mumere‏ 63 
Seem rom January to lerch, the highest number emerging Troms‏ 
single sample which was obtained from the Gezilpe in: merch being. / ae‏ 
Soth Apantales carterus and flasmus johnstoni appearec. to have a‏ 
somewhat similar periodicity in hambuk to i. brevicornis, the‏ 

single sample (in‏ 5ت Dinber of the former obtained irom‏ لل رسن 
Pepruary). being 15 as compared with 68 of the latter from a Gezire‏ 
Sample in March, By encouraging hambuk during the "dead season! ia‏ 
is hoped that the last three parasites will increase at the expense‏ 
of the fgyptian bollworn.‏ 

Furthermore as demonstrated vy hing in sntvomological Bullevin 
NO, / already quoted ana from the experiences of the WRLter. boum at 
Pome Gnd in Berber EeOvinee (herewle ل‎ indication to show that 
where nembuk flourishes during the cotton season the former is licole 
to heavy infestation by the hgyptian boliworm while the latter 8 
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Publications, 
The following papers have been published during Gne course 
of the year :- 
4, Report of the Government Entomologist for the year 1929. 
ا 11 ا‎ 0 (W. TOR eieiieoem oul ie NOs" 41) 
2. The Desert Locust (§chistocerca gregaria, Forsk,). 
Byte ae King. (WG Pewee ees: C350)", 

So Preliminary note on leai-crinkie of ‘cotton in the Gezira 
Area, Sudan. By T. We Kirkpatrick. (Bull. Ent, Res, 

Vol, XXI., Pt. 2, duly 1930). 

h, A Gescription of the methods adopted in the Sudan in the 
organisation of the insect collection and the systematic 
compilation of records, By H. Ww. Bedford. ios heise dlr he 
Bate) NO. 32) s 

be he distribution of tsetse-flies jin the Sudan. | By He Ww. 
Bedvord. (bulls) Ent. Nes. Vol wants gy bite 4, Cetober 1940). 

6. Notes on Argas brumpti (Acarina). By W. Ruttledge. 
ااا‎ 01 3106 Res. Vol. 3X1. Pt. 3, October 1940). 

7٠ The Sudan Bollworm (Diparopsis castanea, Hamp.), in the 


= a Nee yarn 


ae So .اما‎ Gittard, i(elehele Hn Dull Noone re 


The following papers are awaiting publications ;- 

4. A catalogue of the insect fauna of the Sudan with notes on 
their status and habits, distribution and periodicity. 
Part I. Coleoptera. By H. Ve Bedford, (iW.T,ReLe Ent. 
ماف 221 “فتن‎ 

2, The Sudan hiillet Bug (Agonoscelis versicolor, F.). Its 
economic importance and control. By Fe. G. Sarel-Whitfielc. 
ACA Ey Retire ener DUCSL amy O C20), 

3. Notes on two locusts of minor economic importance in the 
Sudan, oy le Be Johnston, 
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